Regulation of lymphocyte adhesion and migration by the small GTPase Rap1 and its effector molecule, RAPL.
Dynamic regulation of integrin-mediated adhesion is central to lymphocyte trafficking and antigen recognition. The small GTPase Rap1 is a potent stimulator of leukocyte integrins through modulation of affinity and avidity. In addition, lymphocyte Rap1 has unique abilities to trigger cell polarization and enhance cell motility. These characteristics of Rap1 contribute to adhesive interactions with antigen-presenting cells (APC) and the vascular endothelium. In the process of elucidating the molecular mechanisms of Rap1-mediated integrin activation, we have identified a novel Rap1-binding molecule, regulator of adhesion and cell polarization enriched in lymphoid tissues (RAPL). RAPL is predominantly expressed in immune cells, and mediates Rap1-triggered integrin activation upon TCR engagement and chemokine stimulation. Importantly, Rap1/RAPL signaling cooperatively regulates cell polarization and integrin activation. The linkage between cell polarization and integrin activation through Rap1/RAPL signaling likely provides immune cells with their dynamic trafficking capability.